esp@cenet document view 



Page 1 of 7 



IMAGE FORMING APPARATUS AND LIGHT EMITTING LEVEL STABILIZING 
METHOD OF SEMICONDUCTOR LASER OSCILLATOR IN IMAGE FORMING 
APPARATUS 



Patent number: 
Publication date: 
Inventor: 



Applicant: 
Classification: 

- international: 

- european: 
Application number; 

Priority number(s): 



JP200 1088344 
2001-04-03 

SAKAKIBARA ATSUSHI; TANIMOTO KOJI; KOMIYA 
KENICHI; ICHIYANAGI TOSHIMITSU; IDE NAOAKI; 
KAWAI HIROSHI 

TOSHIBA TEC CORP 

B41J2/44; G03G15/043; G03G15/04 

JP1 9990265356 19990920 



Also published as: 

US6549265(B1) 



Abstract of JP2001 088344 

PROBLEM TO BE SOLVED: To provide an 
Image forming apparatus capable of always 
obtaining stable light output intensity regardless 
of a circumferential temp, cliange to form an 
image having stable density. 
SOLUTION: In an image forming apparatus such 
as a digital copier or the like for forming an Image 
on a photosensitive drum by scanning with laser 
beam outputted from a semiconductor laser 
oscillator and exposing the photosensitive drum, 
light emitting level stabilizing control is performed 
with respect to both of the light emitting level of 
the semiconductor laser oscillator at a time when 
no image is formed and that of the semiconductor 
laser oscillator at a time when an image is formed 
so as to bring the light emitting levels to a 
predetermined value. 
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>y9-i7 0 ^mm^mii-t^:itx: m i (ommmm 

[0 0 7 8] 09tt. m2(DAP CmMii^(Dm^<Dmtl 
m2<DAP C!lSMint3io^(DV—<f^^^P 
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zizm^t^mii, (WRITE) ^^^m.m^'ms.tiy 
ett. m2(DAPcm^tcji\)mmpm^ti. ^2® a 

CO 0 7 9] m^rvn 6 8«. ^VT^VtMSTtC 

bfci|*fiii:55:t)s V— tf^T-f ;t- K 1 5 1 a 

[0 0 8 0] ^CD^^ffiTN U-1f</'C;t- K 1 5 1 aA^ 
e.ffl^fe{±i:'3{CiSl;fcS^AS7;r Y^^-A— K 1 5 1 biP 

[0 0 8 1] CCIT-. ?fcm;bAsmScD^«C^b«:V>« 

-^{i. »ji^:)t5^jg^^Sff J: t) *)lt«t^ 1 6 5 *^f>® 20 

m;^JSffi*s^£<'5:!?^ 3>x>+f 1 6 7 

n^o CCDCi;{CJ;t). U—try-fsl-— H 1 5 1 aCDIK 

[0 0 8 2] itc. 3ttiJ;b^a>{)smm®U"^;i/*@^-c 
•ii^^fc^ftS^affiJ: *itg^^ 1 6 5 
*>?>®m*«ffiAs^<*»)s uVt^VI^-I 6 7A»e>S^^ 
CffldiiCct ti. tf^'f;^— K 1 5 
1 a®fgl!3«iStA5M'i>b. ^J±5:b^S<±(£T-r-5o 
[0 0 8 3] ^t{ii:*j^S3!)i3rS©w^;i'i;— ScbTVN^S 

[0 0 8 4] Wi:.. 01 Ot5J:tF01 l^#ML-r07 

® (UBS® 1^ ^©i!)<tB$fflfl^0^n K: o VI T iJiB^-r S o 

[ 0 0 8 5 ] 0 1 0 tt. *i^©iii«ffj^ii#®e^®«tn 

t>%. HfliJBjsK^tts 3>5^>+f 1 6 1 \zMm.\^t:.mm 
cD^r-mmTyyi 6 8®A;t/3S®«:ffiffi*sj^^ 13^ in 

^ft^CJ;t)«Jife;^-f ^y^l 6 9*s«ig7'>7'l 6 8PJ 
izmm bfelKlSS^Asi/— tf^y-f :f- H 1 5 1 atSSn 

So 

[ 0 0 8 6 ] EI 1 1 {i. ^m^m^m. -s-^t>*>. &m 

*SS^7'>7'1 6 4{ilfcBBD> *®i:^{3. SJStvT" 
^r-— K 15 1 aJCJSnSo 50 
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[0 0 8 7] ^e>{c. AP cmmmmx-ti 

[0 0 8 8] ifeJC. m 3 ®5IJS®Jf$ffi{3oVAT0 124: 
[0 0 8 9] >fejb\ m2®*i6fflffJffi®«^i:|SI®tr. 

mmmmmtcu-v^y-ct- k 1 5 1 angjAp-r-siB 
i&m«s<&ftij»-r siitasm 1 ® a p cjiiSx m^ffjisKKF 

lzu—ify^:t—}' 1 5 1 a{ceiiD-rSigi&S«S£**Jffil 

■r si!ia&^ 2 0 A p i: -r s o 

[0 0 9 01 APCilSiibTtt. i|^##:^-1f^fi§§ 
1 5 IrtfflL'— tf<5^'^y^-^• 1 5 1 a*s^^tb. ^CDt 

^(D^'^^y^i:—A^^m\^<^mit.v—v'^m^i 5 1 

l^®7;j- hy'r:jr— H 1 5 1 bj!)S§^b. -e®i:^®7 
* b^^-f 3r- H 1 5 1 bipe>®m;tJT-$>S^^^$'m«?ES 

tt. #|ii»ff^fi£B#li^3t«i h- 7 A 1 7 fC^^^W bfc < 

mi®APcmaT-fe5^m^fefjfi£«f® 
[0 0 9 1] ^c:r% mi(DAP cmm^^y^^mm<D 

^'U— tf^r-f K 15 1 aCV— ^f^ffi^^aT•^^fc-r 
^><t^«»S (Ibias + Iost) ^fflADb. ^®i: 
#®^itU^>'l'P l{C?tbAPCi!!La4ff75c-5o C®A 
PCMSA^i^Tbfc^— ^0^«E (I o s t) 
BgfSmi^I t h$M^:fel^S^g (I b i as) t:mtnT 

[0 0 9 2] fefdb. mmmmi t h^m(Dmm.^wm 

bfc:^-&T-*). tf<r^;r-h' 15 1 attS^^^tei: 

mti\z>^^^n-^oifi. sammmi t hS:S;?.fcgp^ 

ffl b -if ^MKF®^^fc{Cll:-^IN^^C/J^$: V^ * ®T- fe 5 . 

[0 0 9 3] ikiz. mmmmco^iifti'^ji'F 2 k:^i*i- 

sm2®APCi!l31Sff«;5. ^®»-&tt^ P— if^T'f 
3r- K 1 5 1 a{CB8fBS»SI t hS@x'S:V^m^5t (lb 
ias) ^gSbfet^ffiT-s ^^W'^;UP 2ffli:$®AP 
C5(LSt:j;0l/-ify-f:^-Hl 5 1 aJcSiJDrsigK; 

mm^^^-r^o za^m-^. wmmm ( i b i a s > iz 

(I sw) ^iami.tz1^mifi^^\y^JUF 21Z 

[0 0 9 4] ±i&mm^-mti.xmi 3*fflv%TM«; 
[0095] 013 tt. (Dmmmmt:mm-rzrz 

tofflL'— tfftiJ{Sil[UB&l 5 0 (02#^.) 0SgP«^^J4 
S^b•C^^So cwBIStt. a*flt»t3a:E7®llfi&i:^« 
^[Iife:;^'f ^5=- 1 6 gASy^-f l 6 2;5:i:-i: 
|5|«>a:*35tSiieflp^-f >;;^ 1 7 6 ii^-pT, mSSrVT" 
1 6 ScDOitilimmimWfS 17 2 i:®P^fc:S^^iifej^ 
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t. mmr>yi 6 4:(Dlh:b^ly-Vy-^:^-V 15 1 
[0 0 9 61 01 4t>J:Uf01 5*#^UTE1 

[0 0 9 7] 01 4(i. m 1 (DAP cmm^(Dm^(Dm. 

p 1 tfflsrs^ci (BIAS) ^*^js^;ssffitb 10 
rm^<Dmi£^itmm i e i x^^^^ie 

2tt. ^lCDAPC«^CJ:»)iiH5«ijai$ns mi OA 

tzifi-^X. J±«S1 6 l®(±5;btt3>7^>-y- 1 6 3{Cig 

1 6 3t:SIS*tifeS<^Sk:j±«?!IL/fcS«ffi*l/-1f^-< 

1 5 1 a*^f,§|§jitJo 
[0 0 9 8] ^fc. micOAPCiaiSOT^Ji. 

h (OFFSET) mmm^m^K:j:^-^(Dmmt:w 

mLraSs -ty^vy (OFF SET) Miaift^lCct 20 

y)7.^ y=f- 1 7 o&^u^ciiT-s mmT>yi 7 1 s 

iibT— ^S»SSV-W'f::r-b- 15 1 aCDigSjStS 

[0 0 9 9} cottar-. b-W-r^-b- 1 5 1 a*^ 
?>CD?ttil;bt;iJi&bfcaiS*S7;j- h^-f 1 5 1 b*^ 

SSliiti^l 7 3 ^iCDiSS^^l 7 4r-tiiH^ 

^m^^tifey-f >T>:^1 7 5-emflE^»$tifc^, 
ittJSl 6 lUzXio-^lx^o 
[0 1 0 0] CI CI ^tai:t^*sFJfSi©^Jg^3JgU55:^^S30 

[0 10 1] Mfci> %\!s!,i]^i^fmaiV^)V^m^X 
V^5»-a-tts ^i»^3fc^«^mffi<fct)4)Jt«JiSl 6 1 

*^^®m;tJ«ffiASji5<;fet5, rj>5^>-y- 1 6 3 A^f>Si^ 
*s««$ns. COCi:tcfc!?> U-ify-f;r-H 1 5 

[0 10 2] ?t£^i^J^AsmMO^'^-'^^:-BtUTV^S « 

^iif^?t^S^:^Smi:lti?^l 6 lcDm;bS 
fEi:*s— iScb■^:v^Sfc«). n>7'>t)-l 6 30«iBrii« 

[ 0 1 0 3 ] 0 1 5 tt. ^ 2 CDA p c^mo:>m^(Dm 

2©AP c^afas:^T'5:o»-a■^^^ :3>7^>it i 6 3{c§ 

b. -eo^ffl«a^T>y 1 6 4'Nffl5i^3i^«oS (lb 
i a Steffi^) *smt^S^^■r^^«*tfi|■C•^T*Oo 
[0 10 4] m2®APCji!ia?fefi^*dlg©U-1f^3te50 
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^JSP 2{Cffl^-rS«ji (WRITE) ^^t^SEfg^lt 
ffii:bt:3f^©«ffi4Jt^Sl 6 5Jc:A:*^«o j^-T y 
^16 6tt. ^2fflAPC«^(C<t!?PiBB*J{Bl^tl,. m 

2 0APC^fl-a«KttEBbfctt®i:'S:»3v 

-5. bfeASoT> JtSSSl 6 SOmi^Jtt^VT'V-y-l 6 

[0 1 0 5] msKrvn 6 8tt. r3>7'>-y-l 6 7t 

g«$nfes?tajcjt«^jbfeSo£^i'— y^j^-f 3J-- H 1 

5 1 a*»^>§|^jitr. bfeASoT> V—9'^^:t—Y\ 

5 1 attt. «iiKr>n 6 Aco^f^Th^mmhmmr 

>n 6 8©5l#ii*^«Mi:SSPStbfc««SS*s|gl&« 
«Si:bTffi*n$n5o 
[0106] :L(D^mx. V—V-}^-^ K 1 5 1 a*^ 

^<D^mi]ici!t-\^tzmm.i^y ^ i 5 i b*^ 

Jtitgll 6 5t:A:tj^ns. 

[0 10 7] cicitn iftiiitiifimm(DmtK:m\^i3i\,^m 

»3i^^fc^S^^SffiJ;ti*Jt©E^l 6 5*^?,© 
ai:*«JEASfi<;fe!3. 3 >7^>-y- 1 6 7 
nSo C©c:i:K;j;»3. U-W-f K l 5 l a®|g 

[0 10 8] 5ttB:^;^S[A5m^©l^-<>'l/*@^r 

3&»?>©ai::^mffi*siS ^ivT^v-y-i 6 7!f)»e,m?? 
ifimn^nz. c©ci:tj;t), 1/— if^j^-i-^r— K 1 5 

1 a©|gl!)SiS*sM'J>U *m;b^«ttffiTt-S, 
[0 10 9] ^tai;b^JgAsmM©^-<:;^i:-iScbT^^s 
Jg-^tt, $ji^^^S^^mffii;Jt«Sl 6 5®m:t»S 
Hi:*^-S(bTVNSfe©> 3>7^>-y- 1 6 7©«^5ttfi^ 

[0 110] mi sis^vpmi i^mmi^xmi 

3 <Dmm<Dmm<Dwmm<om^<Dmn}z^r,^xm.mT 
s. 

[ 0 1 1 1 ] 0 1 6 tt. mm(DmmmBS.m(Dm^(Dmti 

EBb. :3>7^>t»-l 6 3C^«bfcS<tmbfcS8gT 
>n 6 4<D^\^jhyf-mmm. (I b i as) ^l^'r 
>V 1 6 7{C^afbfcmi^frf&bfcffi»^7'>n 6 8® 

ii#3ia5*^m«ss (isw) mun^titzmm.ifiiy-ir^ 

K 1 5 1 aSriStlSo 

[0 1 1 2] 01 7tt. ^mmnmm. -r'&te*.. ass 

fflSe^®M^©iSi%^mbT*5t)> Hfp©*:^g|5^As^ 

1 6 3(c:S«bfc«^5©i^-C-^»ST>n 6 4©A;t»« 

©a;flEfi*s?*S !?. ^©smtcffl^bfcS^^S«7'> 

n 6 8*sgi§iii5(L. ^©siaa*su_+f^^;t-H 1 
5 1 a.{zmn^simmmt.ii^. 
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[0 1 1 3] Z<Dm^lt. APCSaSfflP^T-tt 

[0 114] Z<DJio\C. S 3 ODSIJEODB^tt. mi(D 

APCfm<omm. mmmm^mx.f3i^^mmm^ (ib 
i a s) ^m^i^tz'^iz^mmm (i s w) cDtz&cDm 

1 5 1 a4^)t^-B-r. tf^^;4— lo 

K 1 5 1 a^NCDigaftSsSttSattmiS^iSx.r. 3fE 

[0 115] JfetS. I2 7*JJ;1>-01 StCS^NbfclHlSS^fig 
T% *i^lSCDS«^T>n 6 4, 1 6 8. 1 7 1 

tiicovNTx 01 8t>j;t;f^l 9*fflv%r:a*S<Jk:ittW 

[0116] 018 S7i:El 31c:^b}fe«iift5l^ 

ii^^i^^'f 7•fflS^iSr>rt:fflV^fe^?!l^^^-ro HI ST- 20 
(is mM(Dktb. mMT^^yi 6 8CD^^^i:U -efflfte® 
mMTyyiQA, l 7 lti0S^b:feV^-C•=SB§b-Cfe 

tffc«)^ meSrVT'l 6 8 6DiU;^jSg{c:U— if<S^^3l-— H 
15 1 aCDAV- K^^S:SEi^-rSie:>5As^-5. bfeA^ 
-:>Xs fflV^S*»^*:^— tf^Sggl 5 1 12 1 8 tCS^ 

yis- hy-f2t--K 1 5 1 b®*V- KSS^iiAsSM^n 
T ^^ 5 ^J' -f T-^ffiffl -r S C i: ^ . 
[0 1 1 7] 01 SSKlttSUib^'f 7'CD««t7'> 30 

ii40^b>&:v'>-?#iiSbrfeSo z-oi^-iyx^. mm 

«)^ «iSr>n 6 8CDai;^3g(CU-1f<r>f::r— H 1 5 
1 a©AV-H«^-*Si^-rSie:>S4Sfc4o bfc*s-3 
■C^ ,SV^S**<*:u-1f^igSl 5 IH:^ 01 9 CS^T 
L'-W-f:^-h- 1 5 1 acO^V-Hffi^i:^ 
hy-f^r-K 1 5 IbfflT^'-HiSg^iiifjSffiil^tlT 

[0 118] i^iC. AP C5!ia$fT'&oMffe<]'S:<5''f = 
^^^CoV^Th 0 7*3J;Uf0 2 0SfflV^Tl^iB^-r■5o 

[0 119] W— •f<5^'f:t-H 1 5 1 a*s^^teU ^® 
ifctB;*jT-$>SU-if?feAs>t<'J=f>^7- 1 5 SfSW 
U f -0U>X1 5 4Sj^3gb. lll®Wt)^gb^5 
- 1 5 5-C-Sltbr. 1 7±*^Sb. S 

fcs S2£D«f»JJgb$^-l 5 ar-SitbfcU'— tf?fc# 
[BlSBM^-bV-tH 5 7±^^St-SC:i:tt. tuKEbfea 

yijtc^bfc^'f ^>';^*S0 2 0 fc^^o 50 
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[0 12 0] Cd-e. ^itftK^A 1 7±CD||^tCIffl^ 

m2cDAPCiaLa^CDn>7^>i^-l 6 3. 
ttv rJVT^V-y- 1 6 3 i: 1 6 7 i:®Si-&t>-frt3S«$n 

feS<tT-V-1f^'f:t- F 1 5 1 aAs^^tb. ^{gtdili 

Sb. #Bi^fl^fiEKFi:tt> ^l<Z)APC5!La^CDn>5* 

1 6 3 tStt^tvfeSffitcffl^t-^igtt^MAsu— 
if^j^-f^f— H 1 5 1 &\zmw^ntc^mx. u-if^j^-r 

K 1 5 1 a bTH:g^^^fc«SlT-«S^)&:«^fc<^S§ 

[0 12 1] 

tt±. lij^5£B^-rS:^^W^^{i^^fc<*^K5A 1 7±C 
I^— tf^teS:^l^b5S:V^fe^&. U— tf^J^-f H 1 5 1 a 
*^*^•a•*^^^^^!!iS*s^T«:x.'5:V^SI 1 ® AP CmM. 

[0122] U— if ^J^-r H 1 5 1 a.<D^mtlifiB<i(D 

^ -{ ^(DmitVf- ^ A 1 7 cD^s*s$5T b. ^mmm 

mmizi3i^xifi^mi<DAP cmm.^fftjior:iit). mi 

©AP C«^4>'N-< U'^v'l'il b. 0 7®X-r >i'^ 1 6 2 

s^bSo -^©iig. hmmm^^mm\z/\-i 

fc-^m^^m^7'>7"i 7 lfc:el§^i^7ett^T•Sl 
©A p ciOiSSifT* d c t So 

[0 12 3] ^JifeX-f 5;^1 6 9H:. U-if 

^'r::t- K 1 5 1 a©*V— H^^tSSST^Xl 6 4 

y-f K 1 5 1 a©«ifc^S#mM©^«<t ») *fiV^ 

:3>7^>-y- 1 6 3{c^<S^?Emb. ittd. ^^te 

^ifimm<D^m.ii ^ ■feiftvN*i-&«. ^ >7^>t»- 1 e 3 

©SM*SS:«-r s i ^ k:fl!i < , 

[0 12 4] tt.^. mmnxn^^mmmit^^^. ^ 

^T^V-y- 1 6 3tlS#AS5ES^nTV->'5i:V%*5-&(i. 02 
OtdSxbfe^ l©APCM^43J;yf:*7-fe>;/ hfSiJiaiM-^ 
©>'-?;ux<&Jgt)JgbBiAnT«o T«:*?*.s WL^-(l^\y— 
If^CJ: t)^SSMt)^i-rci:T% n Vv^VtH 6 3 

{t. U—^^^:t— K 1 5 1 a®^?g«c<ta V';i/-X 

t. r3>7^>-t>- 1 6 3©jStlSiS{cj;saiSfl!J[m* b< 

«iSM?t«ici»3. ^tai;^j^«®rti^©i«»'SffliE-r5 
fc«). im(Dmi^x-p}im<D^ihti^ti^mbn^o 
[0 12 5] mi(DAPcm^isxvyt-y-b^y hmwm 

^^^-V^JV}Z■r^CtX•. ^ 1©AP CAs^Tii'S: 
So ^©a. ^ 1©AP C«^i:iiiDf2t-7-b5/ h$iJiiP 
«^i^D - U'^^I/K:*: o fc^tC^ 2 ©A P C«^S/\'f 
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[0 12 61 C©Pgs mt^:^-^ 1 6 9^V-V^^ 
1 5 1 a®*iv- K^?i:m»a7>n 6 ScDtB 

H 1 5 1 affl^>t3iJSA^mm®^fiJ: i3 *.fiVA*i^ 
lt5SScS1-SJ;dCi!i<. 

[0 12 7] -^ti. mmt^xm'pmmwmitm^}^. 3 10 

VT^V-y- 1 6 7 t:«^SfA^^S^n■r^^'5:V^J®-&tt. 0 2 

0 bfeB 2 CD A p ce^cD>'^;i/;^ SIS t) LHJin-r 

So ■T'&tot.s iS^-Y >^-^f^^c:J:^5^^S^^)^gt- 
^i:■r% 3>5^>-y-l 6 7CR)fiiCD«l^AS««T-#So 

1 affl^?BHCJ:S T^i:. :3 >7'>-y- 1 6 7 CDjitv 

[0 12 8] ^2®AP C5aSB#CDlx -if ^-f^r 20 

-bV-9-1 5 7CJ'SM1-«Ci:rN I^^M-^CD^fiRSff'fe 

2©APCS^4D-u^;ui:rsci:T% m2(DAP 

[0129] -ecD^. mSStt^i: bttt. ;^'f 1 6 
2*S3r7. ;^'f y^l 6 6ds;r7. 1 7 0 

7f. m;^-!" 'V^l 6 QAJftiSrVT'l 6 4iBltEHD 
•rv^-5)K®^:'a:!5^ I/— if^r-<:^— H 1 5 1 att^^T^so 
1 6 3cDa;?5{riSDfc|gibm^*sgiAn$nfett^-r- 

1fi:t7. J^^-f <;/5=- 1 6 67b5:^7. j:^ >y ^ 1 7 0 Tb^:* 7 

^^s«^T•^— if^-f 1 5 1 &\ziiimmmm^^ 

^^:.■r^^*«SlT•^—^f^'f sr- k i 5 i atca:»ii*L 40 
[0 13 0] ^^{c:j;»)BUf|ii^ffij|£MJ^tASi;. m 

i<DAPC!im^n^^\ igicDAPcjiiai^T^jCs 

^2CDAPC5(La$li$§U. |sl^M^&^liKUfe?,^2 

[0131] t fc. iBi^fi^-fe >-y- 1 5 7 Y 7 

A 1 7 ^:*s^sn■r^^stg-&tt^ ^icDAPCjaLS^®^ 

*JfflbTl|2CDAPCiaiS*fT'&:a-i:ttWSlT-$)S. 50 
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[0 13 2] »:ic. APCiim^^^omcD^'i = 

[01331 :3 1 6 3 CD^a*«3t<b-r S d 

T% H 1 5 1 a®^|^lc:J;;6 K;i/— ^ 

i:. n>7^>-tt 1 6 7CDiiti«»S{c<fc.5Si^M«*) b< 

T)KSffl*v^^6Ht?$)^^«. 1 ^'f >rhk:^ icDAP 

C^^n^O'£^W1fi-'3i<i3i^tzib^ HI 2 1 {T^x-Ti 5 

So PS^-f >w±F^PB*^»tT^)3>7^>•t^ 

7 t J;^|SIWfi-^^j5!Sfflfc«). ^2(Z)APCi!!LSfcrJ:a 

[0 13 41 *fc. $fetS^bfcJ:dt:. p|»3<t^-lr>-y- 
1 5 7 1 7 i:CD!^Se<)^Jig*sgit^TV^ 

X. mi<DAPC5mmifm'cmmm^<D^&^^:^o 

miWAPCmaSS^-f >||^f U m2CDA 

[0 13 5] ikiz. m4(Dmm<DBmic^i,^xmMT 

So 

[0 13 6] P-if^5^^:^-K 1 5 1 a.(D^mi](D^m. 

ti^m-r^ 7 3j- b ^^■'f 3f- K 1 5 1 b cD^m^!)*tt7^>'t 

'f ;^Jc:J:?)S«:S, H ICDAP Ci!Lli*»^2©AP C^iQ, 

Sts *aj;fjS— ^C-r5fe«)fc7* h^-f:^— K 1 5 
1 b®iiS:^»T•feS^-^«^(itS:^lJfflbTV^■^)fei^). 

[0 13 7]CCrN EI7*5J:t5ia2 2 *fiJfflbT-0iJ 

s«v^■ri^^0^TSi:. mi®APC®sii^f^. itmt} 
mi 6 i(D^mxtji!S^(Dms. (^^>T>yi 75® 

[0 13 8] bipb. ^fem:^®t^ajs&**5Mv>j^^. fc 

^tffi^^P oB#lC^::^^5'SiSIm2®v'>'NW 
;^S±iB^T-f£ffl-rSi:, ^l®APC5!Lai;bTtt 

ifcit^l 6 lfflSteA;'3SS?©«ffiV2*s (V1>V 

ttlm2i:^!5. ?fcm;fj^JKi: bTttP o <iB;t 
[0 13 91 c:®J:-5'5:«S^-=)^*)5:<-rfc«). tzt^ 

{f> 1 mw (~ ';'7';'h) ©t^tt. 

ffitfi V (4t;i'b) t^^noiz. mi<Dmmm»i 7 
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[0 14 0] sfc, z(Dmmit. HTCDia'StU'— tf*J 

mm^ii\y—^V-( K 1 5 1 a.O)y ^ — Yn^y ^ )V 
y^f h* 1 5 1 bcD^tftm«J^4iE«'fb1--5C: i:-r- 

feSo 01 aov— tfWjaii|5iBsr'*»isi«-r-fesci 

[0 14 1] y^i^^JUm^o^m-^. E12{c:^bfcU- 
[0 14 2] CC-e, 07*5<tUf02 3 4fiJfflbT— 0a 

^mf^^rmmr^t. m^it-Y^An± mm) t-cd 

x.e.tv5o ctitt. tfcitSl 6 llc:abSSa4A;bb. 
4}cj;!?iaii-rs;ii:-e, tf<5^'f;t-K^f*:i:U-r 

iimM®?feai:^j^jSA^f#?>#is*5> mytt^h-^u 1 7± 20 
[0 1 4 3] *c-r-. ^mm<Dmmx-iii. htcdhibscd 
ciciafc-rs^iirN mi<Dmmmmn 4X7^h 

y-f 1 5 1 b®^JgttttJ3a*®IEj«{t;^at). 

CDISS^If i: bT^ZOHi^^ffi 1 7 8{c:<fct). HI® 
1 7 4 tM^^ < . V— tf^t^J^^::^^;^ h 1 5 

[0 14 4] Sfe. 01 3®IHlESffl»-a•^ 0 2 SlZmT 

mmmmn 8t:mi^^:ihi>Pitikr-s 0 2 4®iJiB^fc 

[0 14 5] ^CTn lll®liS«l«l 7 4i3«fcI>-H2 
®li^^«l 7 8CDM#;«J'&:llIB&«»l<feUiB^-rao 
[0 14 6] 02 SlO^S^ffll 7 4<D-m^ 

1 5 1 affl3tel±i;(7&S?tU y^t 1 
5 1 bA^^to^^ns^-^'^ifitt. «ii£li'BSl 7 3 40 
C«fct)S«SIm' i:bT'!;''f >r>n 7 5(DSeA:;t; 
^?a5K:A:*J^n5o y-OT'VT'l 7 5(D$m^Xtl 
«g?t:«SJ1im£E (Vref) ASA±^^^^r^^S, 
Ccfc'Js pfSffiJjTiS 1 7 4 a (ffilniffiVRl) 
tiT;^17 4b (ffiiattr) i: A>e>mfiK$nsm 1 fflSiS 
^«17 4iCj;*). -tf-f ^rvn 7 5ffltb;b^tCtt> 
Im' X (VR 1 + r) +Vref 

[0 14 7] feTSb. |p|ISd^e)Bje>*^«:J:dtc:. S^Jg, 
laSl 7 4bCD«Jftfiir*0QJc^b, W^tt so 
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JiiiSl 7 4aCDffiJattVR ISOQt^^TSi:^ 
Im' X (VR 1-r) =Vref 

1 7 4bC?)ffitri;arttO Q JCS^ b^^^ J; d JCT-So 
[0 14 81 Za)Xo^^^. ff^ VT^T"! 7 5 0ttl 

;biStc]Sns«ffi*s]t«t^ 16 1, 16 5 oy^mMKti 

ig^fcWiP^ti. i1-gPA^e>A:^$n5mffs 

H 1 ©AP Ci!LSB#C«i^(l^^^aES^S£E^Jt«t^ 

tts m2cDAPC5!LaKf»cttsa^3fc^a^^s 

[0 1 4 9] 02 7tt, ^2(DWmW»\ 7 8®— 

jK^^«ffitt^ 0S^b:feV>^a5OD/A3>/'N*— ^J'^cif 
T-^j5g$tlS«ffASH3AD$n^o ^ffl«ffi$:Vwini: 
■rSils W^amSl 7 8 ai;7K;i/7^-i^7;*-D>7|Hlg& 

1 7 8 bfcA>?>«^^n-5ll2®iHS«l^l 7 88CJ; 
f). Vwinxa (a: 0~1) ffl«flE*a:i!fSl 6 5 
®^^R«A;»3SS^K:A:*j-r5«jE!Si: bTV^So 

[0 15 0] >Jf;i/7'-S^7;rD'7|5IS&l 7 8b 

tt> m;t>M^®-f >tr— ^>>^^S;bjiPx.SBa^r-lf A 
bTi^5*5s ifcS?^i 6 5®|^sSA;^^?®'f >t^- 
y>;^>!»spr*ffiln;s 1 7 8 a®ffilafflVR 2 CJt'^^^lt 
»c:iiiV^»&tt. j}^;i/7^-i?7;j-D'7llI8&l 7 8 bSrfiOl^ 

[0 15 1] J-:JL±iJiB^bfcJ:dC, ±iB*SS®ffJffiHJ: 

l^-if^tiilffl|gt6«^4S)JJSf-e#Sfeife. MI Bras© 
^YbCMtjejTs m«-^^bfc^t±l^)^jS^f#SCi:As 
■r-#. iK:^i:bT?gSffl^^bfeiilil^ffJ5£-r-5Ci:As 

[0 15 2] Sfc. l&^iajR (HHaSffi) As^ftbfc 

b'feV^feK). ?aiK^<b{3j;»)$iSt>''<Xa*s^{bb'5: 

[0 15 3] sfc^ ift^as (^H«,ias) d^^-fbbfc 

t) J3gt-5fB^B#P^*s^Yb b'&V^fca^). iSjSSklffitT,. 
[0 15 4] *fc. 

#Iii^BfiK^ttu-if^M^-e-r{rMHSJKffl^^b 
CHiDe)r> StS^bfe:)ttll;bMB&^SCi:3!)ST- 
i^l|i:bT^^bfeIii»^£BfiK-rSihA5T-§S. 
[0 15 5]Sfc. yirY^-i-^-YO^'^-^ iit^ti 

[0 15 6] 

[*w®i»^] jei±pifibfcj:o»c*^Bat:j;n«, m 
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[0 15 7] sfes *^B^tcj;nHs 

5 ix -if ^iB^cD^ifc u '^;i/S^<b;5^&^ 

C1I4] *^«:U-if^^S®ae^ibJc^-r5ffi»S 20 
[0 6] ^2CD^fflff$SgK:»aAPC5!LS®«l^Si!i 

[0 8] 0 7 tijjt^m 1 <DA^ cmL<Dmw-mmi^^ 
sttB^-r5fcto®0. 

[09] 07{C*5JtS^2®APC5!iafflAf*:e<]!»f'^?£ 30 

siBS-r^fe*?)®0. 

[0 1 0 ] 0 7 \ziH\-y^nno:>mmmn(o^mf^mi'^ 
*ittB^-r.5fc»®0o 

[0 1 1 ] 0 7 ic43(t Sl^II!^fe}FJ^B#®M«:fit)iirf^ Srift 
B^r-5/'c«)©0o 

[012] l|3 0j|i(fE©ffJ^{c:»SAPCmaffl«fcg:& 
SftWt--5feto®0. 

[0 1 3 ] ^ 3 (Dmmmm^mM-t^tiiixDv-'^M 
mmmoim^m^m^m^^xj ^ 0o 

[014] 01 3{c:i3t:tSlll®APC«!ia©mi*:6<]M;40 
ft*aiiB^1-«fe«)®0. 

[015] 01 3{CjbMt^^2®APCma®M«;Wl& 
{'^*SiM1--Sfe«)®0. 

[0 1 6 ] 0 1 3 C*5Jt*ill@®Iiii^Jf$fig^©^«:fl<Jl& 
f^*SiBar-SfcK)©0. 
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[0 1 7 ] 0 1 3 tci3(t:5^W^ff$^B$® 

[01 8] 07. 01 3®««IS®m5^7'>7-®ilttti: 
SE^ r ^ * -• tf ^® ^ ® M« Itt r -5 fc © ffl 
0. 

[019] 07. 0 1 3®gi^g®SiSr>r®lttti: 
®«|-r5*#i*;U'-if^Jig§®M«*iJiiarsfei&ffl 
0. 

[02 0] APC5a«*ff«:dSf*i6*)«:<J'-Y 

B^rsfe«)ffl0c, 

[02 1] APCjaLSS:^T'S:aSlJ®^^*:fl<]'5;^''f ^>;7 

^i5iwrsfe«)®0o 

[0 2 2 ] ^ 4 ®*SS®ff$«H^-5S 1 ®»|fiM«®IR 

^.$:iJiB^-rSfcK)®0o 
[02 3] B4®iy£fflffJSitC^S||2ffli@S#«®m 

[02 4] 0 7ffl|H]g§C?>fbm4®*ffi®ffJ^^|^^ 

0. 

[02 5] 01 3®[lie&{CMbTm4®SIS£®Jf$nS$:Sg 
]l^Sfcto®l'— ifftiJiPlHlK®^aB«fiK«?iJ*5^r>'n y 

[02 6] Bl®8afi«l«*M<*:fi<Jt3ittW-rsfc«>®llI 

es0o 

[02 7] ^2®IBS^«S^i*;e<}C|5iB«Ti>fe»®[Hl 

eg0o 
1 

2 ru>^gB 

6 ifcm^ife^?^ 

9 im 

1 3 fflJUStg 

1 4 mmmwsL 

1 5 U-if^^mJ-:=:y h 

1 6 mm&w^u 

1 7 ffi3fcft:K^A (^ffli##;) 

1 5 0 v-^wsm^ 

1 5 1 4^#«;b-if^S^ 

1 5 1 a l'-1f^$^i';d--H (^^t^^) 

15 1b ^^h^r-fjf-K (S^m^^) 

1 5 2 m.%\y>X 

153 #>Jrf>^^- 

1 5 4 f -«L/>X 

1 5 5, 1 5 6 

1 5 7 |5|^«^-fe>-y- 
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